Use of Quick Response (QR) Codes to achieve Timely Feedback in Clinical Simulation Settings.
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Abstract

For clinical simulation to be of maximum benefit, obtaining timely feedback from participants is vital in ensuring suitable improvements are made in the content and delivery of teaching in this setting. This report reviews the literature and describes the use of Quick Response (QR) codes instead of paper feedback forms following simulation-based learning sessions for fourth year medical students. This newly implemented electronic method of collecting feedback has resulted in an increase in feedback response rate, reduction in administrative workload, and a reduced carbon footprint. We also discuss other QR code based innovations currently being implemented in this setting.


Introduction

The concept of service providers requesting feedback from end users has evolved over the years. In medical education, the main purpose of feedback from trainees and students is to enhance quality of learning and teaching [1]. Timely delivery and analysis of feedback generated is important [2, 3]. Unfortunately, this remains an issue that exasperates both the service provider as well as the feedback provider [4]. 

Feedback can be obtained by questionnaire in the form of paper or electronically; via links sent across emails. [4]. Paper format notably has issues with a poor return rate and in cases where hand writing is illegible; interpreting can become a major problem. Also, the need for conversion into an electronic format for analysis and storage can be particularly taxing for the technology naive. Written feedback does not guarantee participants anonymity due to identification of handwriting.  [5]. In the present day when sustainability and minimising harm to the environment is topical, the reliance and use of paper for feedback is notably not eco-friendly [6].  The introduction of Quick Response (QR) codes has presented a method of overcoming these hurdles. In this report, we discuss the use of QR codes for feedback from medical students in the context of simulation-based clinical education.


Background

Invented in 1994, QR codes were created for the purpose of assisting manufacturers keep track of vehicle parts. They represent a 2-dimensional barcode capable of holding thousands of numeric, alphanumeric, binary data, and Kana [7].
QR codes can be generated free of charge via the internet and read using any mobile phone with a pre-installed QR code reader obviating the need of text to transfer information [7,8].  Most of the studies reviewing the use of QR codes have mostly been carried out in Retail. Ertekin and Pelton (2014) noted that unlocking promotional deals served as incentive for consumers who used their smart phones to scan QR codes in magazines. In return, this provided feedback to marketers, enabling better target of appropriate audience for various advertisements [9]. 

Methods

We performed our database search and reviewed the literature using the NICE Health Care Databases Advanced Search (HDAS); this is summarised in Table 1. Our database search yielded 383 hits for QR Codes. When “QR Codes and Medical Students and Feedback”, “QR Codes and Simulation Feedback” were searched, we received 4 hits and 1 hit respectively. 

We had routinely used paper forms for feedback after simulation teaching. In April 2018, we trialled the use of QR codes to collect feedback from fourth year medical students following their simulation-based education and noted overall improvement. We then, converted feedback collection across all the other clinical simulation-based training to QR codes. Subsequently, we directly compared paper-based feedback to the use of QR codes in terms of speed of response, cost, time invested (from creation to analysis), response rates, quality of feedback received as well as usability by members of the faculty. 

Table 1: Summary of the database and literature search performed using NICE HDAS.


	Databases searched
	Date of search
	Search term
	Hits after removing duplicates
	Comments

	




BNI, CINAHL, Embase, MEDLINE, PubMed, PsycInfo
	




7.11.18
	QR codes
	383
	Innovative uses of QR codes 
-access to patient information -Just in time learning virtual classroom 
-patient education
- inpatient surveys, 
-medication prompts 
-logbooks for junior doctors, -medical e-books, 
-augmented reality for cognitive rehabilitation 
-safety protocols in surgery -interactive content in conference posters, 
-bi-directional situated learning environment to support collaborative knowledge construction

	



	
	
	
	

	
	
	QR Codes AND Feedback AND medical students
	4
	-only 2 papers as one paper was recorded by 3 databases
* Medical students’ formative and summative rater feedback across 15 clerkship sites comparing QR codes, Online forms and Paper forms. Results showed overall higher usability and quicker response with QR codes.
*In a Randomised Trial consisting 29 obstetrics and gynaecology clerkship sites (University of Washington), instructors found QR code evaluations superior to paper evaluations.


	
	
	QR Codes AND Feedback AND simulation
	3 
	 -the same paper identified by 3 different databases

*Application of the QR Code system to leader board used in simulation-based training for cardio pulmonary resuscitation resulted in better compliance tracking and promoted competition.




Results

Between 2018-2019, on average 250 sessions of simulation-based learning took place at our Trust. The mean participant size per session was 10. Minimum number of individual “feed-back” requested through the year was 2500. 

Paper feedback took an estimated administrative time of 208 hours a year (Figure 1 shows distribution of this time spent). This included time to translate, manually distribute, collect, collate and produce results for all faculty to access in a readable form. With use of QR codes for feedback, time spent reduced to 12 hours in the last 12 months (see Figure 2). Feedback rate rose to 100% from 70%. The quality of feedback remarkably improved, demonstrating more candid opinions of the participants as well as positive criticism. Members of the simulation faculty found it very user friendly and became more optimistic about receiving feedback especially as electronical analysis could be carried out on the spot.
Regarding paper-based feedback (for 250 simulation sessions per year), 208 working hours cost £2007.20 (at a band 3 pay rate of £9.65 per hour). Calculated cost per year of procuring 2500 sheets of paper-based on the mean participant attendance of 10 per session was £8.15. Equitrac estimated cost per black and white print was £100 (£0.04 per sheet). The total cost for paper feedback was £2115.35. Annual subscription to an online survey site costs the Trust £350, but QR codes are generated free over the internet. The 12 work hours spent producing the feedback electronically cost £115.8 (£9.65 per hour). Therefore, use of QR codes for feedback worked out cheaper in comparison to paper-based feedback.

Storage and disposal of paper feedback forms ceased to be of concern. Switching from paper to QR codes for feedback, would save one tree every four years (as per the online tree calculator), implying the latter was more eco-friendly [6].



Figure 1: Chart showing total time (per year) invested in obtaining paper-based feedback.



Figure 2: Chart showing total time (per year) spent in obtaining feedback using QR Codes.


Discussion

‘BeeHive’ is a simulation faculty at Medway NHS Foundation trust with about 250 sessions of Multidisciplinary team simulation based training annually. Previously, we issued structured paper based feedback questionnaire after simulation sessions. It was a herculean administrative task to distribute, collect, analyse, and act on the feedback.

Using paper feedback, we had a 60 to 70% return rate; often poor quality. Google forms were tried with no improvement in response rates. Our next approach was to use a commercial electronic survey method e-mailing the intended respondents. As this records Internet Protocol (IP) address, there are issues with anonymity.   We then looked at QR codes and bit.ly URL to access feedback.  Although, bit.ly URL is a good option for feedback following simulation- based education, it does not make it feasible to immediately assess results of pre-and post-competence, confidence surveys during sessions. Using QR codes allows for this to happen in real time, by transferring the feedback form from a presentation or register; hence was preferred over bit.ly URL.
In addition, actioning can be carried out even before the participants disband if this was required. It also means that even if the next session was in less than 24 hours some insight into how to improve was already available.


In medicine, smart phone applications have increasingly become recognised as methods of disseminating information. A systematic review by Mosa, Yoo and Sheets (2012), which reviewed 55 articles, over 80 different medical smart phone applications had been mentioned. Of these, more than 66% were related to disease diagnosis and drug formularies. Only one-eighth of these applications were designed to cater for medical or nursing students [10]. There was no mention of the use of Quick Reader codes specifically for feedback for clinical based simulation learning.
Jamu et al (2016) evaluated the use of QR codes in enhancing “Just in Time Learning”. Their report highlighted that the uptake, though high was not consistent and that further training would be required for users less acquainted with technology [8]. In a randomised control trial comparing paper and Quick response feedback, Sobhani et al (2018) assessed the experiences of both instructors and their Obstetrics and Gynaecology Students. Their results revealed that indeed instructors were more likely than students to agree that feedback evaluation using QR codes was superior to paper-based evaluation [11]. Conversely, according to Synder et al (2018), QR code feedback was deemed potable and easy to access, it also resulted in timely delivery of feedback by the participants [12].

Actioning can be carried out even before the participants disband if this was required. It also means that even if the next session was in less than 24 hours some insight into how to improve was already accessible.



Future Innovation

In addition to immediate feedback, we have now developed a method of receiving delayed feedback linked with QR codes for our Foundation Year 1 trainees following their Transition to Foundation Training (TTFT) simulation training. This affords us the opportunity to gauge which skills and knowledge garnered from simulation training are still kept up in ongoing clinical practice even a few weeks or months down the line. 

[bookmark: _GoBack]We have gone on to develop screen-based simulation utilising QR codes. Information is stored on a cloud drive (laboratory results, temperature, X-rays) and then linked to a QR code which the participants then scan into as the scenario progresses. Screen-based real time simulations reduce the constant need for such computer-controlled manikins; maybe even simulation suites in the near future and would hopefully become a cost-effective alternative.

For the Year 4 Midblock medical students, knowledge surveys linked to QR codes were provided to give them an opportunity to offer feedback highlighting areas of satisfaction or areas requiring improvement. This procedure will provide an objective method of ascertaining their progress while there is still time to implement changes rather than at the very end of the block.

We aim to carry on monitoring our feedback rate and quality, as well as optimise the use of QR codes.


Conclusion

The importance of effective feedback cannot be over emphasised. In this setting of simulation-based education for medical students, as compared to paper forms, use of QR codes for feedback was less expensive, yielded higher response rates, timelier response, content of the feedback was more candid, and members of the faculty found it availed them quicker analysis and establishment of the improvements required. Although the uptake of this technology in the medical terrain appears tardy, there remains ample opportunity to explore further its use in this area.
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